Suppression of Con A-induced hepatitis induction in ICOS-deficient mice.
Although there is growing evidence that NKT cells play an important role in various immune responses through the invariant T cell receptor, other cell surface molecules responsible for their function are not fully understood. Here we study the role of ICOS, the third member of the CD28 family of costimulatory receptors, in in vivo and in vitro NKT cell responses. To establish its in vivo role in systems dependent on NKT cells, we examined the development of Con A-induced hepatitis in ICOS knockout (ICOS(-/-)) mice. We demonstrated that hepatic injury in ICOS(-/-) mice was greatly suppressed as evidenced by the reduced elevation of serum transaminases, reduced apoptosis of hepatocytes and mild histopathological changes. In investigating the cause of this defect, we first found that the NKT cell population is significantly reduced in the liver and spleen of ICOS(-/-) mice. We made and analyzed mixed bone marrow chimera mice with bone marrow cells from ICOS(+/+) and ICOS(-/-) mice, and demonstrated that the defect in ICOS-mediated costimulation results in a significant defect in the development of NKT cells, especially of Valpha14i NKT cells, in the thymus. When we examined the function of residual NKT cells in ICOS(-/-) mice, we found that their cytokine production following stimulation with alpha-galactosylceramide (alpha-GalCer) was strongly impaired. Based on these findings, we propose that ICOS-mediated costimulation may play a critical role in both the development and the optimal function of NKT cells, and that defective ICOS-mediated costimulation may result in impaired Con A-induced hepatitis in ICOS(-/-) mice.